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(54) AXIAL PISTON TYPE HYDRAULIC PUMP 

(57) Abstract: 

PROBLEM TO BE SOLVED: To feed pressure oil to a plurality of hydraulic systems without increasing the size of a pump 
and pulsation of pressure oil. 

SOLUTION: Hollow piston 7 are inserted in respective cylinders 6 bored in a cylinder block 4. A cylinder body 8 is inserted in 
each piston 7 to partition a cylinder pump chamber 9 and an annular pump chamber 1 0 from each other. Further, suction ports 
14, 1 5, a hist delivery port part 1 7. and a second delivery port part 1 8 are bored in a valve plate 1 3. F^b cylinder pump 
chamber 9 communicates with the suction port 1 4 through a cylinder port 1 1 at a suction stroke and communicates with the 
first delivery port part 1 7 at a delivery stroke to suck and deliver hydraulic oil. Further, each annular pump chamber 1 0 
communicates with the suction port 1 5 through a cylinder port 1 2 at a suction stroke, and by communicating the delivery port 
part 1 8 at a delivery stroke, hydraulic oil is sucked and delivered independently from each cylinder pump chamber 9. 
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C57) 

[seal x^&xmikLtzvmmnmw&mxzit 

*»Astf— M4 f 1 St. iJI 1 COPtttJ^— hSP 1 7, 

*^^a9tts/yi/yjK-n 1 LmMTg-c» 

A#— hi 4 £igigjU BtfflfTe-CiB 1 cOPttH;K- hffli 
l 7 rile J: 0, ft®jftU£KA, itttli-5. 

tit. &mft*>-7'mi oiiS/U^?K-h i 2^r^u 
TSBAmi-CS5A*- h 1 5 tiliiL, HtfflfTg-caS 2 

7m9 4lil!WtLr^«itt*r»A. i±ffl1-5„ 




(2) 



^¥9-1 5 18 4 0 



mm LooiHife-r 5 1 # ssie#^ y £ BH^Mii&a 

f 5 K A h t tiiffltf - h k » $ tifc fc /^o 

» 2 « niffi b SS <b L T Jgjft L fc r k fr »« fc 

[sS#*H2] f»e#«^»lt*3B2<0tf:Ul^- hift 
«i(w«IBLfc2fllWPl:tB*- h&i^J; vtMU tt# 

E*MIII»##^^*4:j!l!ii**S«rt4 LTfcSM**?* 
[000 1 ] 

# v y * fc lifcHttSSffi * v r w fc l r ff ifi id ffl v * p> ft 

[0 0 0 2] 

te-rsj: ■Jtcsftie^-v'v^rttwRft^ft, &«©*>y 
y * *sffft Loose-*- s fc # iub«-> y t fig * fa 

[0003] r«)aott*atlfKJ:5i6HEfflKffi*^^ 
*m, 1fl*o^y >^0«5*ili*rp)(^i|ifi-r6Sa^i: 
Ltyyy^n^/icM^ feyyy^D^y 

mobs pa^#fiws» L^ttffi-eiHUcWi* raisi-rs t 



A*'- hiqfcfflstf- M**ivcft*RSix. :rii:J:|j 
a->y>yiiH«**r«HLoo, «A#- h£fl±ffl* 

[0 0 04] rcoj:9lc, tt*tt«w»tES«i£*>7 
-en, *>y vy^n^^^iHie^Kji-^r tizj:<^ & 

>-y v^EMEH«rJBHLT#««)»A*- hilsfctH* 
- hiw«Si-ifia+^i:*«w % rwffia^W ^ >^l£# 

iSLr*2/y b^&'&'&Wi&ftozk'tCX 
tiiea-f^iSAfTS-cis, h>^#->y yyftoim 

>^a«rlt*1-5<t 9^«»LTi8E»A^- h 
[0 0 0 5] teWffi*tt«t I H^tt'E 

y y hyv—94 7ktyrth&tt<oi&E.tit % s-?&inb 
[ooofi] lt, rwttwtt*tt«(cJ:ajK£E*> 

# > y >^o±mtfst?ia?a u ffiL^wohm^- h ic 

[0007] rfticj:^ ->y yy^n ^ ^ ^EMEBiHj 
ZtiZk, iff*#Hc:ffiEi-6**>y v^t«»#Blc 
ttB+5*^y ^ytl*. KAfTfi-caALAiflsSftjlllW 
S:P±Hlffa-C 2 n«o±a#- H ^^^ft^ft55iJ<@iCP±ttJ 

yy . y Y7*-y4?<r>m&i£>7\^ lmoMEEJiy 
■C*, 'aA«i|lc«acLfcljf]lW»AS«4:, P±WfflS"Ca 

[0 00 8] 

*tt*«c*j|'tSKflEjj?v7 ! li, Wx.tt"ttR«««wj|li;£ 
*«Sliffii*«r«»^saffi*:^t LTfflv^ix, £BR 
««(0#^BIjOTr(ER$nfc«*tf}|liffi*-^, MiEy 

[0 0 0 9] ^LT, MitfttEyg^^asat* 

wr^^^ai-^i^LrjEn&«r*ft-t # ft^i" 5i t 



(3) 



5 18 4 0 



[0011] /M(0jftEy 3 ^ (;^y 3 ^ 

[00 12] :w/:J0, ^^v-5-</u^TIL fwfiEffew 

^tfVTKcfcfl 2fflW«iJEK«^#L-ClEilh«r«jei-5 

WJtt L , t&M£ H tt^ /hSffc; & II 5 r £ # X * 5 J: 5 
LTl^<5„ 

[0 0 13] Ld*L, 7^!lyh7n-^^y©iHE# 
i < ft 9 , *»ffi*«»«cfflffisK^^w4S-i!tUi*- h ^ 

& ntm $ n 5je m commm* la < 4 a t v ^) r»in# 

[0 0 14] Sfc, */y>^n^f:ML^yD 

y>yw^»tt*-frs»^i^ ^y?h7n-^^ 

tetlilsj*- hfclil»iSLiSai"r*t*<!>«JJiy-< 
K*£LA<43o *LT, Z*i«rlB±-4-5fc«>JC>y 

[ooi5] **wtt±i4Lfca*tt«<o[aH^e^« 

K«-C* 5±td % /hSMstHS d £ 5 «fc 5 lc Lfc 



[0016] 

[«Hfcttft+5 fetters] ±ifi Lft:»Hfe«»1-33 
- 9 i^tey-^y y^^r&tt bti, a«y;) >ya« 

an l o o0<Ei- a t * m ie& y > y t m ^ «j 
[ o o 1 7 ] * l-c, iB#a i i^jaa«)«w3ft5«jBi-5 
a->y ^yrtK{iHLT«*+ffit:* .^w^^^ 

5 ?B 2 c0P±[iJ ;K - h flS <ir (C»«t LTM L 
fzzk\chz> a 

[ooi8] r©J:5(-«)«-r5-i«cJ:o , ^t e ^h 
vil^ffi^;^ y ^y t rtJSfflilw+aSflKti: WIS W** 

^Tttu ^aiafffio^Hbstv/y^ytora-ctrx 

WsK^rSt^, Wx.tfftnffl«wi«»«:»A#«- 
?B2coii±UJ/J?- h bfrb1&ALX*±atS1tZZ iiftS-c* 
[0 0 19] M**2(iaE*«>«iH-CI±, i»1E# 

h ®fr b#&&y&jjfaftm t urn t i^mtin Lfc 2 «cdbi: 

®^-y:5i«lSi:L-CV>5:, 

[0020] r^J:?(^^l-^-^{cJ:i9, KA*- 
^*v^l[^*ix-P*i»ASnfcM*09 
^> rtWwftsKvystcKAStifc****, SBlwhta 

■*"s^«o##v^aic»AS*ifc«*tt, a##^^ 



00 »W¥9-1 5 18 4 0 



[0 0 2 1 ] 

[0 0 2 2] £1\ SSI wHJSWSrBii5J:aB2^fi 
[0023] Ht, lli**lt««CJ:a»tES}BE*> 

[00 2 4 ] 4 14^-v'Vy'l rt*wEMB5rfiE^8aJt?>iX 

7? 4 V5tr*LTH*5«i2 i-»tt»cJM6Siv ttlsl 
««2(;:i:oTlsHEKm$*iat. -«w«»ii4A^ 

[00 2 5] 6. 6, -1*5/ "J y/yo 4iC??S:$ 
*ifc1SRiB«>->y (2f@co^(il7F) fcjnU 
y ^6ttl§H5«i2«:*^fc LfcBI-<0Rfl±M-j£<B 

•>y>W-Hl, 1 2^»ritSJiSBE«6 At 4: 
9, tei»«BliBBPiat4o-cu^o 4->y^6 

ajsa 6 Aiiiicii«jB0>nn»8 feffiBfto+stiBSt 

»ffi6 B*5»*Six8t Jfefc, tt*ffififtttflS6 B60& 

*fiirtfllia±->y yy?K- h i i fcBsai - *ffl*:*fflS6 

[0 0 2 6] 7, 7, y ^6 rt«CttfflttpTtt 

W$i&£*L;fcfc*;* h>&^U e£#t u :* h > 7 te^flBEyC 
tr#+5*atr^ h^t LTJRjaSiv ##ftfcfag-f 

7 A^li^^ 7 B t * 9 , 7 
MIS 7 CflBTBBP Lt^5, *fc, frf* h V7<DflMS 

[oo2 7] 8 t 8, y v^6rtiiin««caa» 

w-J||fll*4S-S/y >^6rtJcffiB*»»6 B^lti 
{ty${ffll4&t: a ;* h V7C0*SW7 Brt*r*|i*fi 
WStfTVS. tit, R&nffift8 0ftHMta*#e 

* hv7<©ip«7 A&mm^mm®L£*i. &pm*8 

[00 2 8] 9, 9, -»i#tr^ hy7IU:9ni«*8 

a#«rt*^^*9tt-«i«3ftsi/y v^#-h i 

[00 2 9] 10, 10, ■■■»*# tT* hWICADRtt 



*8t*>yyy6 t^)Pfl(ciifi£$ixfc^ffl<7)^>7mt 
Sfl^y!)y^-h i 2wsau (ftHWfitr^ h> 

7<7)^[5 7C{Cj:oTiEg£ftT^0 0 tU, ft If* 

^7^>y v^6rtS:tttB»-r5t*Wi, ftStt^ 
^iiom JBSrttfi-rrt^J:'?, 
g 9 1 1 * & ft L fc # V 7 ffl £ ff v e 
[0030] 1 1, 11, -lii/y^^ny^W- 

58fciW£s lt«-> y 6 mci&f&ztitzi' y 

-K 12, i 2, -iitt«->y h i i J: 9 

y y^ya ^4 ws*ipjrtffliic{4B tr-ft v- y >y 
6SlcjgjaSftfcte«$/y y^- h£^U &&*>y 
Hi, l 2!4->y y^p y * 4cofl}ftffi4 

A^tRar5»a5vt ur«->y >^6cojsas6 a« 
icjBiasn-ci^5 e st, «->y h i 1 , 12 
14, *>vyyz?v ytAomum* Affl-eatMcs*^ 

KlffifflU S^co5SA;K- hi 4, 1 5 iP±U#:- ha 

1 7, 1 8ilCS££lCiSai"5<»rict>teoTV^5„ 
[0 0 3 l] 1 3Ji->y ^yyn^^4^H«lffi4 A* 

1 oD-^ffliiicga^^ti, aaoKAsK— h 1 4, 1 5*3 

£Utn±m*- hffll 7, 1 8^^^n^ti-#gS:^tiTv> 

So 

[0 0 3 2] 14, 1 5«#ffil 3{c9?J2:Snfc!S»A^ 
-h*r*U f«A^-hi4, 1 5liH2lc«-rj:5 
IC X £->y >-y#-h 1 1, 1 2G0^@$lLiICD5^ « 

9 J: 0 \m?mmzm*s ftmmtft 
•>yyw-hi 1 $:^L-cf»A^icfo5ts-*>y yy 

6 0W^y7l9 tISat, fSA?K— h 1 514, 

yy^-h 1 2Sr^ur®AfTg«c*5^#iyy y^6 
W&iKtfV^-gl Oti^a-f^o 
[0 0 3 3] 1 6J4#IS1 3lc!Paa:S*ifciU:M^- h^r 
^fL, Sfcqtta^— h i 6l4B2lC7n1*J:5(c % lihtbfTS 

xs-fsj^^v^g t&vy ^y#- h 1 1 ^^LTii 
a-f3si<*>tttb#-hsfti 7 1, aan^Dtta*- h 

ymi ot^v-y 1 2fc#LTffia-f5!»2 

©qtffijK- hSUl 8 t!0»fc*J«*n"Cl^5p ^LT, ft 
WsK-hSBi7 f 1 8ttH2(^1-J: ftyijy^ 

h 1 1 , 12 <vmMwm<o -) mtLttftw^'j}^ 

[0 0 3 4] 1 9*4#^ h>7(0«JBa»7D^tt»+f> 
ftfcv^-Sr^U 1 9l4-«BfflW5|Ha5t<C 

oT*t^ h>7C0«^a7D(Cjg®|gfiEiCii^$tl, 
flfei8flB^«»ffit/«Co"C»j£(OfcHE2 0(^ffi^-t5„ * 

/t, s-v-^-i 9^i4-Mi(7)iiaa^^{MffijcDriS®jffi 
^tjia-rs»ffl?Li 9A«^n, 3**»jib?Li 9 

A 146 t'^hy7 (DfefaH 7 E t &lCt£jdi<0}gffi)® 2 0 



(5) 



**fj?l¥9-1 5 18 4 0 



[0 0 3 5] 2 Oli^-vV^l PUzmfeLXftrttiSA 

^o y ^4WffiK«fc#|fili-5J:5«c, {HJ4£$ii]2(c*tL 
T-AEc0flHjHft*t>oTJgfilc*nTV^5 0 fit, Mffi 
2 0C0^®J®2 OAi:ii*ya-l 9#->a — #>f K2 
1 *:#LTffl«U tti/a-^ K2 1 ttft*>a-l 9 

/^ftffi2 0WSBi2 o A±i:)S8Loo, St#coJ3[Ej 
»iiIlc»oT^I«l1-5J:5Jc#^a-i 9£#^ 

[0 0 3 6] ***«^j:5i»«ffl«EE*>rtt±Jis«) 
[0037] sr. ->y „^ 4^@«Gffi!a$ii 

h 1 1 k&isV>m— b 1 2 fcli, -c 

*xfc»A#- hui, tftt^fcJBoTJBrtSftfciB 
1 coqtflUsj*— hSB 1 TCSICiiit^Iii:/^^ 
[0 0 3 8] 56ot, ■ftfflrt*^7^9H|Eltett2S:« 
0Loo, h l 1 ^LT, »A#- b 1 

- h 1 2I2!!«A#- h 1 5£*2 0>PfcttJ#- h«18i: 

— h 1 2 Srfrlt, »A#- h 1 5 ICiSiffi-fS'lSAtfg 
tag20«ta^- hSfll 8(Cigii-r^ni:a3fTmi:$r^S 

[0039] fth";* h^7ii->!; k&\z® 
1E«i2*raiaLoo, H»«HciglS£*ifc$/A- l 9# 
•>y>^Dy^4lC#L"C«»fttrtofc»«2 0 h 

tt«B-t-5« -5: LT, fttf* hWliKAfTSfcfc^ 
t, '>y^y6tnfS|ft:8tCWLTiai^C0^A*lnl 
(c^SftLoo, Krtjtt^7S9 tatt^yyai o£i£ 

sb**, »a#- n 4, i sttti^timm-tzaih 

A£*5 n 

[0 0 4 0] -ft(I*fU ?taifTS-CI4, ftt'^hW 

Piffitf-hgfli 7, i 8fc*ft«xBSM"a#>' 

[0 0 4 1] ^< it, **!S«»-J:S«HES!fRffi2Kv 
7--CI4, ftf^h^7fe#lS«*i:LT»*U ttfttr 
* H^7rtJcRfSff8*»ft^fl6^iSaKrst*JC, ss 

RfSftt 8 >; >y 6 co&& 6 am^bei- 5 

rt»lci4(SFrt#^^9«:»*T*, Pm*8iS/!J>' 



^6 £ C0raiII±S^^V7^ 1 0 ZMtft-t Z> Z k fcXt 

So 

[0 0 4 2] * LT, 1 3 ICIi, tfiA*- M4, 
1 5££VM£#|BLTfl^r5£*lc % nttbsK— h 1 6 
£Sl CDttUtf- hSH 7, $2cDP±ffitf- h£fM Sk 
LXR^lzftmLXMf&Ltzfrb, ftfSrt*^^9»i 
SA#-M 4^?>f^B»iSrKALoo % :^5B 1 co 

Btffl^-hai 7^^>fl±tfjT^, ft»«3}t>-7^1 014 

[004 3] tSoT, *:|SftWt-«fcix»i, BtfflsK— hflS 

17, is ^r^H^n^s: l tz 2 »<Dm&7&mz&ig?t 

^tCJ:^ ftfflffi^SEIc^LTqttb^'-hSRl 7, 
1 8^e>jE>3tt(B3fl5»45ffi*«r««T*, lJL-tf)»JE 
tfV^lcj:!? 2»co»JE^«E«raS^LrfPft$*5ri: 

[0 0 4 4] '>!]y^Dy^4^-/!)yy6 
^lCl4ffrt7KV-7'S9 ott,m+, ft 

BW^ISH^^Ii 0ir^5i>^i&5jtL 

[0 0 4 5] ®3\z*&w<vm2<Dm&m\z£z> 

co«A#- h 3 2&mrfLL* mi\Z7jkLtzffift7X>'?& 
9kmttXl/7'm} 0b*<&A*-b'3 2lZftLXmz 

[0 0 4 6] ^S3i izn% 1 wsmfliKjjtt 

3ch|H1^(c|Bic/;D±fcb7it-hai 7^r^2c/;p± 
8 t^f>45P±«sK-h 1 6«$nt 
^Stcoco, 6^#ffi3 1 (Cfl^L-cooaA^K- h 3 2#, 
Si W3HS««JJt5»A^- hl4, 1 5*-{*{bt- 

[004 7] KU, roj:9t-*fiJtS^5*3ltS»|| 

t^-ctsis, mz*mmmxtt s wax- b 1 4, 1 

5 ^*-(0f»A?K- h 3 2 LT**lCjgfiKT* 5^)^ 

#&3 i(dmjl=ix bmmm-zzk&vzz* 

[0 0 4 8] frlZ^ ®4&£Xf®5\Z%:ftm<Om3<On 
SB2con±ffl7K-haj(0 9fe, ®2coP±m^- h35$:2i@ 

ai-5ft^> d ^vcom^^zfrnz^m^ittzz k \z$> 



(6) 



ttO?l¥9- 1 5 18 4 0 



6 C **mwiw*jir^Tl4, *i©*IS«i:H-« 
[0 0 4 9] a*, 4 n±#3Sis«icj:a5/y y/yn 

y 'J £^ U y n y * 4 1 ttffi 1 

fccoco, Ur>y 1 lCI4CT;il4* 1 O^coy 

KflfflH- 5*->yvy42t B fctt @r 5 * •> y 
V^4 3 LTffMSftTV^ 

[0050] 42. 42, -liffft#B^ffiB-*-5V.y 
>^£^U K#->y >^4 2l*H5JC/^i-J:gl^ ft 

•>y ^y©5fe^Bic-c*-*-->y >y$rSBi#i <b LT 

T^£ 0 «£■ LT, ft^>y >^4 2liH4lC/ i ft-r < t 

JBEBIU 2 A, {£caOt«>SB4 2B^J:L>m^)4 2C£ 

[0 0 5 1 ] 4 3, 4 3, ■•■«««* IfcffiE-f 5vy 
>^*r«U tt#->'J >^4 3 f4® 5 1^1" <£ 9{Cft-> 

y ^^4 2oi«»c{4iai-s^y yy^j:9«fig$ti, b 

4(Ctf-TJ:?(c v J3E3U3A, fiBftW4 3B^J:^ 
B)**»4 3 C&#LT^St>tfW, ft->y V^4 3I4 
B)**8|J4 3C^ffiEflt«)jS4 3BWa*lfi]^«lCffM 

[0 0 5 2] -t LT, &->!J^4 2»M#«4 2C 

iiftaws*^>'yt4 5 & y b 4 8 icilffl 

Sit* ft->y >^4 3«^4 3Ci^i£^f8^7jt 

[0 0 5 3] &y!i^4 2, 4 3f*)<a43?lco 

3?JS« <b l3«£ftP]fff 8 3fts-t*i^ttH« S ft, R 

ffittswatftinmvsT'm.t Lx<Dffiftx>rm4 a 

KliJMBJ^tf^T^t LT(oa^v^4 5#»SS 
ft, (B»#Bcoft->y ^i/4 3rtlciite(Z)»^>7S 

4 edMDSlfiSftTV^,, 

[0054] 47, 47, •••ttft y >V 4 2 t 4 3 CO 
I&&4 2A, 4 3 Afflfctft^ftjBfifcSft* 
^4 4 tiSiB1-5Vy>^-hS:^UT^5„ 4 
8, 4 8, -l«f»#BlCtttti-5#->y^^4 2(0fflE 

8IU 2 AJc-t4x*'ix^fiE$ixfcrt<J8^>^y K 

4 9, 4 9, Hiflft#li:ffiBt5#v'y^4 3« 

isas4 3 A(c^ti^^$nfc^«](D^ y v^k- h 

^i/!iy^-h4 7, 4 8, 4 9I405C: 

8, 4 9l*ftS2RtfV>^4 5, 4 6 tasatrv^ 8 

[0 0 5 5] 5 OttfBl C0H!fi«JC*3^5#tEl 3lC# 
;LTfflV>f>ftS#ffi£7rU a#C 5 0140 51^1- J: 

5 t£* »3fiO»A*:-h5 l-5 3*3j:UfitfcUisK-h5 
4*s*n^ix*89!SnTv>^ 0 

[00 5 6] 51, 52, 5 3 »4«AfTg-?ft# ^71 



4 4, 4 5, 4 6 i^ft^ftiSii^SWA*- h£?F 
U tt*«Atf- h 5 l - 5 3 it® 5 ic^T J: vi:3I 

i'5«A#- K 5 2l4ft->y h 4 8fc*LTff 

Miw*a*^>7'i4 5i:aaL, ^{wic&st- 

56ft A h 5 3I4fti/y >-y#- h 4 9£;fr 
#IOmi^V7l4 6 tffiiS1-5t*lw % «A#- 

h 5 2 1 5 3«oBai^4a-*-5»A7K- h 5 1 i4ft->y y 

^tf- M 7£4M,TftfSrt*>'7'S4 4 tifiiiB1-S a 
[0 0 5 7] 54 mtffltf- h U §£o±tfJtf- h 5 

4i4i»is!B i <n'mfomt&rtz>u±ih#- h i 6 t^i^ 

BI^JB l OBtHl*- HST>5 5i3J:tfaS2cDqtaj*- h BTS 
56, 5 7frbm&$tlX\f*&i>M>* &l£EUtf-h5 
4t*l4»2 0Ptai/-K- hSiJ5 6 f 5 7 1 ©RfctU*- 
h 31 5 5 </>^# IS] ffl t *Mfl] <h (CflSlig L X £8S: ^tlt^ 
S„ -t LT, rHf>60»tfcb;K- h^55 5, 5 6, 5 714 

iWEKAsK-hSl. 5 2, 5 3 kmmzsi&WNm 
1ft«r4-rJ: OJijBrtSix, HhUl^ — hSS5 5 514-ftfSrtTK 

^^4 4{co±ffltfa-c->y k 4 7^^txis 

[0 0 5 8] *fc, ftistm^- h^5 6l4ia5lC^1-J: 

-j(w, iffft#iicttHi-5«->y >^4 2co^^>r 

'^4 5^/yyy?K-h4 8$r^LTo±ajtT^Tia!a 

l, ftf±ffl#-hi»5 7i4, «»#B(-ffiai-6*->y 

>^4 3«)Btt#^7 , a[4 6 t">y h49^ 

[0 0 5 9] rwJ:9^««Sn5*IIJSWwf4tRSf« 
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t, #^^>7'14 4, fffttlWft^y >^4 2 

(ftRtt^^r'514 5) , Bft*|W#i/y y/4 3 
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[0 0 6 0] rcoe*, ft^X hX7^f»AfTS, ntffl 
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U ^y^/FMLT^ctlv 4*J, MJE1B1. Sf$2:fcJ;tf 
[0 0 6 9] $P>{C, nUt^5lte^JTil, T^rv't^t' 

[0 0 7 0] ttHl^j^^ya^ 
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